Manufacturing Practice (GMP) guidelines and employed as medicated feed in livestock 32 to treat animal diseases, to guarantee animal welfare and consequently to increase 33 animal weight increase and producer's economic incomes. 34
35
In the feed industry, almost all mixed feed formulations are prepared in multi-product 36 plants and cross-contamination cannot be ruled out for carry-over of active ingredients 37 from previous formulations. To prevent cross-contamination several technical steps 38 must be taken by feed operators according to Annex II Reg 183/2005 (European 39 Parliament and Council 2005) further to the separation of medicated feedstuff 40 production lines from the non-medicated (Heberer et al. 2007) . 41 42 However, it is well known that contamination of non-medicated feed by residues of 43 active ingredients like antimicrobials or coccidiostats, may occur at several steps during 44 the whole production process. Further to the critical contamination of production lines, 45 contamination can also occur during storage at feed mills, transport to farms and, 46 eventually, at the farm during storage, manipulation and mixing operations. 47
48
The accidental administration of feed contaminated with pharmacologically active 49 residues can cause the marketing of food of animal origin containing drug residues, for 50 which the zero level applies, or at concentrations greater than the authorised MRL. 51
In 2009 a guideline on the GMP and the use of medicated feed (FEFAC 2009) was 52 published, and the European Food Safety Authority (EFSA) has published several 53 F o r P e e r R e v i e w O n l y 4 opinions on the risk for animal and consumer's health related to the carry-over of 54 coccidiostats or histomonostats into non-target feed contaminated at the 2%, 5% and 55 10% of the highest authorised concentrations for target species (EFSA 2007 (EFSA -2008 . 56
For those compounds EFSA generally concluded that adverse effects and consequently 57 the associated risk would be negligible; however the European Commission lowered the 58 maximum levels of coccidiostats and histomonostats in non-target feeds, at 1% or 3% of 59 2000) and of diclazuril from poultry feed to meat (Mortier et al. 2005) . 79
80
The general picture confirmed that further to feed contamination levels the residual 81 concentrations in food of animal origin strictly depends on the chemical compound, the 82 animal species, and the period of feed administration. 83
84
As it is currently accepted that carry-over seems to be hardly avoidable under standard 85 production, storage and manipulation conditions, the cross-contamination of feedstuffs 86 by veterinary drugs is an important issue and still a matter of concern. 87 88 Doxycycline and sulfadimethoxine are currently used for the preparation of medicated 89 feed for swine therapy. For this purpose doxycycline is commercially available in 90 premix at 0.05% concentration and medicated feed is prepared by diluting 4000-6000 g 91 premix in 1000 kg of feed to get a final maximum concentration of doxycycline at 300 92 mg kg -1 in complete medicated feed. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 centrifugation at 5000 g for 10 min. Extraction was repeated a second time by adding 10 208 ml of succinic acid 0.1 M pH 4 and 10 ml of MeOH. After centrifugation at 5000 g for 209 10 min, extracts were re-unified and purified through Metal Chelate Affinity 210 Chromatography (MCAC) columns activated with 6 ml of distilled water, 3 ml of 211 CuSO 4 10 mM and 4 ml of distilled water. After extracts loading, columns were washed 212 with 2 ml of succinic acid 0.1 M pH 4, 2 ml of distilled water, 2 ml of MeOH and 2 ml 213 of distilled water; finally elution was performed by application of 8 ml of McIlvaine 214 buffer. 215
216
The eluate was purified by OASIS HLB® SPE columns (60 mg, 3 ml) previously 217 activated with 3 ml of MeOH, 3 ml of HCl 1 N, 3 ml of distilled water and washed with 218 3 ml of distilled water. Elution was achieved by 5 ml of MeOH. Solvent was evaporated 219 Quantification was performed against external calibration in pure solvent, as matrix 226 effects were negligible, and quantified concentrations were corrected for recovery. 227
Metacycline was added as internal standard at the beginning of the procedure in 228 unknown samples, not for strict quantitative purposes, but to prove, by an estimate of its 229 detection, the good application of the method on each single sample. 230
The relevant method characteristics are reported in table 3. 231 232
Sulfadimethoxine in chicken tissues 233
To 2 g of homogenised tissue 8 ml of de-ionised water were added and the mixture was 234 shaken by vortex for 30 sec. Acetic acid (1% in ACN, 10 ml) was added and the tubes 235 were manually shacked for 30 sec; then an Agilent SampliQ® QuEChERS EN 236 extraction salt packet was added to each tube. Sample tubes were capped tightly and 237 shaken vigorously for 1 min. 238 239 After centrifugation at 5000 g for 5 min, an aliquot of the ACN layer (6 ml) was 240 transferred into an Agilent SampliQ® QuEChERS EN fatty dispersive-SPE 15 ml tube 241 containing 150 mg of PSA, 150 mg of C18EC and 900 mg of anhydrous MgSO4. The 242 samples were vortexed for 2 min and centrifuged at 5000 g for 5 min. 2 ml of each 243 
Analytical methods 273
Trueness, precision, decision limit, detection capability, limit of detection (LoD) and 274 limit of quantification (LoQ) were estimated by analyzing 18 replicates of tissue spiked 275 at 4 concentration levels around the MRL on three different days (6 replicates per level 276 per day) under intra-lab reproducibility conditions. LoD and LoQ were extrapolated 277 according to ISO 11843 approach based on the same data set. 278 controls. These levels correspond to about 1.3% and 0.11% respectively of the original 305 highest dose used in medicated feed for swine. Both the percentage levels adopted are 306 lower than those chosen by EFSA for the risk assessment of coccidiostats and 307 histomonostats (3-10%). 308
309
The administration period was chosen on the basis of the worst case scenario: 310 considering that a typical commercial feedlot is produced to satisfy 1 week farming 311 requirements, a period of 10 days should guarantee residue accumulation comparable to 312 a real situation. Furthermore, considering that doxycycline and sulfadimethoxine half-313 times (t 1/2 ) in circulating blood are 15-22 hrs and about 16 hrs, respectively (EMEA 314 1996; Epstein and Ashworth 1989) the steady state concentrations (5 x t 1/2 ) might be 315 reached also in tissues within the experimental period of 10 days. 316 317 During treatments the animals did not show symptoms of sufferance and feed intake 318 was regular. Though feed dose was available in a single pot per cage, and both birds had 319 contemporary access to, the absence of significant different weight gains during the 320 experimental period minimize the possibility that single animals could be exposed to 321 significantly different drug intake. 322
323
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